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Description 

FiELD OF THE iNVENTiON 

[0001 ] The invention relates to the field of the removal s 
of metallic coatings, such as iron, nickel, and/or cobalt 
based-metallic coatings, which are used to provide en- 
hanced surface properties, such as wear and corrosion 
resistance. 

10 

BACKGROUND 

[0002] Metallic coatings, comprising alloys of iron, 
nickel, and/or cobalt, are used on a wide variety of in- 
dustrial hardware in order to provide properties, such as is 
wear resistance, abrasion resistance, corrosion resist- 
ance and lubrication, which are lacking in the compo- 
nent substrate material of the hardware. The metallic 
coating layer may be formed by modifying the surface 
layer of a metallic substrate by a diffusion process, such 20 
as chromlzing. Alternatively, the metallic coating may be 
formed by depositing a distinct coating layer or layers 
onto the component substrate surface, forming what is 
referred to as a metallic overlay coating. 
[0003] The metallic coatings may include dispersed 25 
phases, such as carbides, borides, oxides, and/or sili- 
cides, within the iron, nickel, and/or cobalt alloy matrix 
to enhance the performance of the coating. Examples 
of metallic wear resistant coatings are chrome-carbide/ 
nickel-chrome and tungsten carbide/cobalt coatings, so 
which are used to provide wear and abrasion resistance 
at critical locations on gas turbine components such as 
fan blade mid-spans and turbine seal areas. A variety 
of metallic overlay coatings are disclosed in U.S. Pat- 
ents 4,588,606, 4,666,733, 4,803,045, 5,326,645, and 35 
5.395,221. 

[0004] One important class of metallic overlay coat- 
ings is known as an "MCrAlY" coating, in which M is Nl, 
Co, and/or Fe. These MCrAlY coatings are typically ap- 
plied by physical vapor or thermal spray deposition and 40 
provide high temperature oxidation and/or corrosion re- 
sistance. Examples of MCrAlY coatings are disclosed in 
U.S. Patents 3,993,454, 4,585,481, and European pat- 
ents EP 0688885 and EP 0688886, each of which Is in- 
corporated herein by reference. 
[0005] Metallic overlay coatings may be used as an 
intermediate layer to bond a subsequent ceramic coat- 
ing to a metallic substrate. Examples of overlay coatings 
used as bondcoats are disclosed in U.S. Patents 
5,520,516, 5,536,022, 4,861,618, 5,384,200, 50 
5,305,726, 5,413,871, and 5,498,484. 
[0006] Metallic MCrAlY overlay coatings are com- 
monly utilized for oxidation and corrosion protection of 
high temperature, high strength cobalt and nickel super- 
alloy gas turbine engine components. These compo- 5S 
nents are usually complex castings with Intricate internal 
passages which provide cooling to the component and 
allow the component to operate in turbine environment 




where the gas temperature may exceed the melting 
temperature of the superalloy. The demands for more 
efficient cooling and lower weight results in strict dimen- 
sional specifications for component wall thickness and 
coating thickness and uniformity. For example, there are 
regions on small, intricate aircraft gas turbine airfoils 
where the actual thickness of the part may be as thin as 
1-2 mm. For these components, the MCrAlY coating 
thickness specification may be on the order of 50-75 ^m. 
Large industrial ground turbine (IGT) blades and vanes 
also are fabricated to provide internal cooling and also 
have strict dimensional tolerances on component wall 
thickness in order to satisfy component strength require- 
ments. For these components the MCrAlY coating thick- 
ness requirements are typically on the order of 1 50-200 
^im. The MCrAlY coatings provide oxidation and corro- 
sion protection by formation of a protective aluminum 
oxide scale which forms at high temperature during 
sen/ice. The aluminum in the coatings, typically on the 
order of 6-1 8 percent, provides a reservoir for aluminum 
oxide scale reformation as degradation occurs due to 
thermal cycling, erosion, corrosion, etc. Because the 
temperature, erosion activity, and deposition of foreign 
contaminants varies from area to area, degradation of- 
ten occurs locally, resulting in significant differences in 
coating thickness and chemistry over the surface of a 
part with continued service exposure. The coating 
chemistry can also change due to diffusion between the 
coating and the substrate. The interdiffusion between 
coating and substrate is also a function of temperature 
and so compositional changes due to interdiffusion will 
also vary from region to region a part. 
[0007] As the strength and lifetime requirements for 
industrial components, especially those exposed to high 
operational temperatures, have increased, processing 
complexity and the cost of these components has great- 
ly increased. It is, therefore, important that the compo- 
nents protected by these coatings be re-used, that is, 
taken from service at regular inten/als and processed 
where possible to restore materials dimensions and 
properties and be returned into service. This processing 
usually requires the removal of the overlying protective 
coatings. 

[0008] As was mentioned, a major obstacle in the re- 
moval of these coatings is that the coatings are often 
degraded, and have local variations in thickness, due to 
accelerated local wear, oxidation, corrosion, or erosion. 
Thus, a part which had a coating with an applied thick- 
ness varying between 1 50 and 200 ^im may be retumed 
for repair with some regions having coating thicknesses 
of less than 50 ^m whereas other regions have virtually 
the original coating thickness of 200 fim. Additionally, 
the coating chemistry may also vary across the surface 
of a part due to local variations in exposure to temper- 
atures and contaminants. These local variations in thick- 
ness and chemistry complicate coating removal by af- 
fecting local coating removal rates, in addition, while re- 
moving the coatings, it is imperative that damage to the 
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underlying substrate material, or removal of substrate 
material Itself, be minimized. Attack or removal of the 
substrate below the degraded coating can cause com- 
ponent loss due to thinning of the component wall. 
[0009] One present method for removal of metallic 
overlay coatings is by utilizing strip solutions of nitric or 
hydrochloric acid which attack the aluminum-rich phas- 
es In the coating. However, these acid strip solutions are 
Ineffective for removing metallic overlay coatings In 
which the aluminum content has been reduced by diffu- 
sion and dilution into the base material and by repeated 
thermal cycling. Moreover, because the loss of alumi- 
num from the coating frequently varies in severity over 
the surface of the coating, acid stripping can cause non- 
uniform stripping rates and possibly attack of the base 
material substrate itself. Attack of the substrate can re- 
sult in component loss due to local thinning or degrada- 
tion of the component wall thickness which ultimately 
renders the component unusable due to Insufficient wall 
thickness. 

[0010] Metallic overiay coatings which cannot be suc- 
cessfully stripped with acid solutions are often removed 
by manual mechanical means, such as by grinding, belt 
sanding or intense blasting with abrasive media and/or 
water at high pressure. These mechanical means are 
difficult to control and may cause loss of the dimensional 
integrity of the substrate component. 
[001 1 ] Several recent methods to prepare coated tur- 
bine blades for stripping Include alumlnlzing the blades 
by pack cementation prior to stripping to make the coat- 
ing easier to remove by chemical and/or mechanical 
means. In an article entitled "Refurbishment Procedures 
for Stationary Gas Turbine Blades", Proceedings of an 
International Conference jointly sponsored by ASM In- 
temational and The Electric Power Research Institute, 
Phoenix, Arizona (April 17-19, 1990), edited by Vlswa- 
nathan and Allen, Burgel et al. disclose what they refer 
to as "one negative example" of what can occur during 
stripping using this approach. Burgel et al. disclose that, 
because pack cementation requires high temperatures 
which lead to inward diffusion of elements of the residual 
coating into the microstructure of the turbine blade, the 
alumlnlzing procedure results In deterioration of the 
whole wall thickness at the leading edge of the blade. 
[0012] Czech and Kempster, PCT Application WO 
93/03201 (1 993), disclose a pack cementation alumlnlz- 
ing procedure which purportedly overcomes the prob- 
lems associated with alumlnlzing disclosed by Burgel et 
al. by ensuring that all corrosion products In the coating 
and substrate are completely enclosed within the de- 
posited aluminide coating. In the procedure of Czech, 
the surface of a superalloy or steel part is first cleaned, 
by chemical or physical means, to remove a substantial 
part of corrosion products on the surface. The cleaned 
part is then aluminized in an Inert atmosphere by either 
pack alumlnlzing, out of pack alumlnlzing, or gas phase 
alumlnlzing to a depth that encloses ail products of cor- 
rosion, including deep corrosion products, thus prevent- 



ing the inward diffusion of deleterious phases, such as 
sulfides, within the substrate. In order to achieve a depth 
of alumlnlzation that encloses all products of corrosion, 
high processing temperatures of at least lOSO^'C must 
5 be used. The procedure of Czech results in an aluminide 
layer of unifomn thickness greater than 1 50 \irr\ over the 
surface of the substrate. 

[001 3] The procedure of Czech has several disadvan- 
tages which add process complexity or limit its applica- 

10 bllity. Because all corrosion products, including "grain 
boundary sulfides", must be encompassed during the 
aluminization process, which requires a depth of alu- 
mlnlzation of greater than 150 ^im, temperatures of 
lOSO^C or higher must be employed, either In an initial 

15 treatment if a low activity pack is used or as a subse- 
quent treatment if a high activity pack is used initially. 
These high temperatures can cause damage to delicate 
metal parts, such as turbine blades. These high temper- 
atures also can complicate the removal of the aluminide 

20 layer in many applications. Processing aluminide layers 
in temperature ranges above 1050°C on carbon-con- 
taining cast nickel and cobalt superalloy materials pro- 
duces a zone of carbide precipitates below a diffused 
aluminide surface layer. The mechanisms and reasons 

25 for the formation of this "carbide zone" are well estab- 
lished within the technical literature related to formation 
of aluminide layers on gas turbine alloy materials (see 
by reference, "Formation and Degradation of Aluminide 
Coatings on Nickel-Base Superalloys, Goward et al. 

30 Transactions of the ASM, Vol. 60, 1967, pages 
228-241 ). Formation of this zone of carbide precipitates 
during alumlnlzation complicates removal of the alumi- 
nide layer, because the zone containing these carbide 
precipitates Is difficult to remove by mechanical means 

35 and typically requires a combination of chemical and 
mechanical methods to completely remove it and ex- 
pose superalloy base metal surface. Czech reports that 
he prefers a combination of mechanical and chemical 
methods for removing the aluminide layer. 

40 [0014] Also, the method of Czech, utilizing pack ce- 
mentation, results in the surface of the part receiving the 
entire depth of the alumlnlzing treatment unless the sur- 
face of the part Is masked to completely block the for- 
mation of any aluminide layer at all in the masked area. 

45 Thus, the method of Czech does not permit controlled 
formation of aluminide layers of varying depths at differ- 
ent regions of the surface of a part, such non-uniform 
aluminide layers being desirable when a coating to be 
removed has a non-uniform thickness or when corrosion 

50 depth varies locally within a metallic surface layer. 
[001 5] Further, because of the necessity of forming an 
aluminide layer which encloses all corrosion products to 
a depth of 150 ^m, the method of Czech precludes a 
partial strip process of a coating which has corrosion, 

55 wear, or oxidation damage confined to a relatively thin 
outer surface layer of the coating, with the bulk of the 
underlying coating being suitable for re-use or re-coat- 
ing. For example, as disclosed by Czech, a part having 
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a 1 00 ^im thick coating with corrosion limited to the outer 
50 fim of the surface would have the entire coating and 
a portion of the underlying substrate material aluminized 
and removed. 

[0016] An additional disadvantage of the method of s 
Czech is that, because of the nature of the pack cemen- 
tation process, an inert atmosphere must be used to pro- 
tect aluminum and other components in the pack from 
high-temperature attack by atmospheric oxygen. 
[0017] GuerreschI EP 071 3957 A1 discloses a meth- 
od for localized aluminization of an MCrAlY coated tur- 
bine blade which method comprises cleaning the blade 
by sand blasting, masking off with tape those areas 
which are to be left unaluminized, applying a layer of 
aluminum by plasma spray, and heating the blade to the 
solution heat treat temperature of the blade substrate, 
which temperatures are generally above 1100°C, in a 
fumace and in an inert atmosphere. The treatment of 
Guerreschi causes the aluminum to diffuse into the coat- 
ing, which produces a brittle aluminide coating which 
can be subsequently removed by sand blasting. 
[0018] The method of Guerreschi has the disadvan- 
tages that high temperature treatment is required, 
above the solution heat treat temperature of the metal 
substrate, which temperatures can lead to thermal dam- 
age of delicate metal parts, such as those in turboma- 
chinery, and can cause the formation of undesirable car- 
bide phases within a carbon-containing superalloy sub- 
strate. Furthermore, during subsequent heating, the 
plasma spray deposited aluminum layer tends to flow 
laterally due to surface tension and gravitational forces, 
with resultant undesired removal of base material from 
masked-off regions and unintended differences in depth 
of aluminization and surface layer removal. See Figures 
1 and 2. 

[0019] The method of the present invention over- 
comes the disadvantages of the prior art in providing a 
method for the removal of metallic coatings which meth- 
od comprises low temperature application of an alumi- 
nide layer by slurry deposition on the metallic surface. 
The method of the invention obviates the need to en- 
compass all products of corrosion, can be precisely var- 
ied in thickness across the surface to be treated, can be 
applied locally with precision, may be performed in a 
non-inert atmosphere, and does not result in undesira- 
ble phase transfonnations within the substrate. 

SUMMARY OF THE INVENTION 

[0020] In one embodiment, the invention is a method 
for removing a metallic surface layer from a coated part 
or object, which method comprises reacting the metallic 
surface layer with molten aluminum or aluminum alloy, 
which has preferably been deposited on the surface of 
the metal in the form of a slurry, to produce an aluminide 
layer comprising the surface layer, and then removing 
the aluminide layer. The aluminide layer thus formed is 
brittle, and may be readily removed by mechanical or 



chemical means. Because the aluminide layer incorpo- 
rates the surface layer, therefore making the surface lay- 
er an integral part of the aluminide layer, the surface lay- 
er is removed along with the aluminide layer. The meth- 
od may be repeated to remove additional surface layers 
of the metallic coating, if desired. 
[0021] The method of the invention is suited for the 
removal of metallic coatings from the surface of parts, 
such as superalloy or steel rotating or non-rotating tur- 
bine components. Examples of metallic coatings which 
may be removed from a surface by the method of the 
invention include coatings in which the predominant 
constituent of the alloy matrix phase is formed from an 
alloy base of a transition metal, such as nickel, iron, co- 
balt, titanium, or niobium, which readily forms brittle alu- 
minide intermetalllc phases. One such metallic overlay 
coating Is referred to as a MCrAlY coating, where M is 
Ni, Co, Fe, or a combination thereof. 
[0022] The aluminum is applied to the surface of a me- 
tallic coating by means of a slurry containing aluminum 
particulate in an inorganic glassy or ceramic binder. Af- 
ter application of the slurry, the part Is heated to a tem- 
perature at which the aluminum melts, which tempera- 
ture is typically below 1050**C. The molten aluminum, 
constrained by the inorganic binder network, flows in- 
ward into the surface of the metallic coating and reacts 
to form a brittle aluminide Intermetalllc surface layer. 
The aluminide layer, comprising the surface layer, is re- 
moved by any suitable means, such as by chemical or 
physical means, or a combination thereof. 
[0023] The method of the invention Is especially well 
suited for the removal of degraded metallic overiay coat- 
ings of varying thicknesses along the surface without 
significant removal of substrate metal from below rela- 
tively thin areas of the coatings, as the depth of the alu- 
minide layer can be controlled by varying the amount of 
slurry applied to different regions of the surface of the 
substrate. The method of the Invention is also well suited 
for the localized removal of metallic surface layers, as 
areas where no removal is desired may be masked to 
prevent formation of the aluminide layer In these areas. 
The method of the invention Is also well suited for pro- 
ducing a partially stripped part having some functional 
coating remaining following stripping of a degraded sur- 
face layer, as the process can be performed to aluminize 
and remove a surface layer between 25-100 ^im in 
depth. Furthermore, the lower processing temperatures 
of the Invention as compared to pack aluminization min- 
imize or eliminate precipitation of problematic carbides 
below the aluminide layer which can hinder removal of 
the resultant aluminide layer. Consequently, the inven- 
tion Is particulariy well suited for removal of non-uniform 
or thin metallic coating layers, when interaction with the 
substrate alloy is more likely to occur. The lower 
processing temperatures also decrease the likelihood 
of inward diffusion of deleterious phases within the su- 
peralloy substrate, as described by Burgel. 
[0024] The process of the invention, utilizing relatively 
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low processing temperatures, provides a significant ad- 
vance in the removal of metallic coatings, such as from 
steel or superalloy gas turbine components, or of de- 
graded metallic coatings from engine-run gas turbine 
components. As opposed to prior art methods which alu- 
minize by pack cementation at high temperatures and 
which necessitate the encompassing of all products of 
corrosion by a single high-temperature aluminizatlon 
step, the process of the invention minimizes or elimi- 
nates precipitation of carbides which can hinder removal 
of the resultant aluminide layer and decreases the like- 
lihood of inward diffusion of deleterious phases within 
the superalloy substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Figure 1 shows a prior art aluminum layer de- 
posited on a metallic surface by plasma spray. 
[0026] Figure 2 shows a prior art aluminide coating 
fomned from an aluminum layer deposited by plasma 
spray. 

[0027] Figure 3 shows an aluminum layer deposited 
on a metallic surface by means of a slurry, in accordance 
with the method of the invention. 
[0028] Figure 4 shows an aluminide coating formed 
from an aluminum layer deposited on a metallic surface 
by means of a slurry, in accordance with the method of 
the invention. 

[0029] Figures 5a to 5c diagrammaticaiiy show distri- 
butions of metallic MCrAlY coating thicknesses in mi- 
crons along the surface of an engine-run turbine blade 
before and after stripping in accordance with the method 
of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0030] In accordance with the method of the inven- 
tion, the surface layer of a metallic coating is removed 
by applying a slurry of aluminum in an inorganic binder 
to the surface of a part coated with the coating, heating 
the coated part to melt the aluminum which flows inward 
into the surface and reacts with the surface to form an 
aluminide layer which is brittle and can be removed by 
chemical or physical means. 

[0031 ] The surface layer to be removed may be of any 

composition which reacts with molten aluminum to form 
a brittle aluminide intermetallic surface layer. In partic- 
ular, this layer to be removed may be part of a protective 
metallic overlay coating which has been deposited on a 
part fabricated from a separate substrate alloy or mate- 
rial. Examples of coating layers which may be removed 
from the substrates include MCrAlY coating layers, 
wear-resistant carbide-containing cobalt-based coating 
layers, and metallic nickel-chrome coating layers. 
[0032] Alternatively, the surface layer to be removed 
may be a portion of the surface of an iron, nickel, or co- 
balt alloy which has been modified by a diffusion proc- 
ess to form a coating layer. These "diffusion layers" may 



comprise additional elements such as chromium, sili- 
con, boron, or phosphorus. 

[0033] The substrate may be any material which can 
withstand the processing conditions according to the 
5 process of the invention, such as the aluminizing and 
removing of the coating surface layer. Examples of suit- 
able substrates include nickel, cobalt, and ferrous su- 
peralloys, steel, and oxide or non-oxide ceramics, 
[0034] Prior to application of the aluminum, the part is 
preferably cleaned to remove loose surface corrosion 
products and to degrease the surface. Suitable cleaning 
methods include physical methods, such as by grit blast- 
ing, and chemical methods, such as by aqueous acid 
pickling. 

[0035] The aluminum in the slurry is in the form of alu- 
minum metal pigments in a contiguous ceramic or 
glassy binder. The aluminum may be as elemental alu- 
minum powder or as alloys of aluminum, such as silicon 
or magnesium alloys of aluminum. In addition to the alu- 
minum, the slurry may comprise metallic elemental pow- 
ders such as silicon and/or magnesium which facilitate 
melting and diffusion of the aluminum into the metallic 
surface. 

[0036] The binder is of an Inorganic material which 
provides adhesion of the aluminum-rich slurry to the me- 
tallic surface. As the part is heated, the binder also pro- 
motes inward transport of molten aluminum and wicks 
the aluminum into the metallic surface, while preventing 
lateral flow of the molten pigments. The binder prefera- 
bly should remain stable at temperatures at which the 
aluminum pigments melt and should not Interfere with 
the surface aluminizatlon reactions. Suitable binders in- 
clude glasses such as chromate, phosphate, or silicate 
glasses, and ceramic oxides. Suitable siurnes contain- 
ing aluminum in an inorganic binder are disclosed in U. 
S. Patent Nos. 3,248,251, 4,617,056, 4,724,172, which 
disclose slurries of metal pigments in an inorganic chro- 
mate-phosphate binder, and 5,478,41 3, which discloses 
slurries which are substantially free of chromate. 
[0037] The aluminum-containing slurry is applied to 
the metallic surface of the part by any suitable method 
for applying slurries, such as by brushing, dipping, or 
spraying. Any method to apply the slurry is acceptable 
for the process of the invention, so long as the method 
of slurry application allows deposition of controlled the 
method of slurry application allows deposition of con- 
trolled slurry amounts without sagging, running, crack- 
ing, or separating of the slurry. 
[0038] If desired, portions of the part where the me- 
tallic surface is to be left undisturbed by application of 
the method of the invention may be masked by adhesive 
tape, metal foil, or fixtures fabricated from organic or in- 
organic molding materials before application of the slur- 
ry. The slurry may be applied to a uniform depth in all 
areas to be treated or may be applied in varying thick- 
nesses, as desired, to produce a locally uniform alumi- 
nide layer of proportionally varying thicknesses over the 
surface of the part. See Figures 3 and 4, In this way, the 
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thickness of the metallic layer which is to be removed 
from the surface can be controlled over different regions 
on a part, with different areas having different thickness- 
es of surface layer removed. 

[0039] Following application of the slurry, the slurry is 
heated to a temperature sufficient to melt and diffuse 
the aluminum-rich pigments into the metallic surface 
layer to be removed. If desired, the slurry may be cured 
prior to melting and diffusion of the pigments, although 
this is generally not necessary. Depending on the com- 
position of the binder, the slurry can be cured at temper- 
atures between 20''C and 500*^0, preferably between 
200°C and 350**C. Curing of the binder, however, is gen- 
erally not reguired. 

[0040] Processing temperatures should be at or 
above the temperature required to melt the aluminum- 
rich pigments in the slurry and to form an aluminlde sur- 
face layer, but below that at which undesirable phase 
formation, such as carbide phases, occurs within the 
base material. Temperatures between about 760°C and 
1080°C are suitable, although processing temperatures 
below 760°C may be effective, as long as the tempera- 
ture used is sufficient to melt and diffuse the aluminum 
in the slurry into the metallic surface layer of the part. 
Temperatures above 1080°C may also be used, if the 
possible resultant damage to the substrate may be tol- 
erated, such as changes in the chemistry of the sub- 
strate or warping of the substrate. Processing tempera- 
tures between 885°C and 1050°C or below, such as at 
1000°C or below, are preferred. 
[0041] The part coated with the aluminum slurry is ex- 
posed to the processing temperature for a time sufficient 
to allow the aluminum of the slurry deposit to melt and 
react with the metallic surface to form an aluminlde lay- 
er. Generally the time required for melting and diffusion 
of the aluminum slurry to form the aluminide layer is be- 
tween 0.5 hours to 20 hours, although typically 2 to 8 
hours is sufficient. 

[0042] In contrast with pack aluminization processes 
which require an inert atmosphere or a vacuum, the alu- 
minization processing according to the method of the 
invention may be performed in an air atmosphere as well 
as in an inert gas atmosphere or in a vacuum. However, 
processing in an inert or vacuum atmosphere is pre- 
ferred if the part to be treated contains uncoated areas 
where undesirable oxidation would occur if processing 
were performed In an air atmosphere. 
[0043] The depth of the aluminide layer thus formed 
will vary, depending on the deposited amount of the alu- 
minum slurry, processing temperature, and processing 
time, and composition of the metallic surface layer, from 
a depth of only a few ^im (microns), such as 1 0 ^tm (mi- 
crons), up to about 200 ^tm, such as 125 to 1 50 jim, or 
any depth in between. The aluminide layer will be of uni- 
form thickness in areas which are subjected to Identical 
treatment. See Figure 4. That is, the layer will be locally 
uniform, but may vary from spot to spot on the surface 
due to differing depths of local aluminum slurry depos- 



ited. Local variations in coating composition may also 
affect surface layer aluminization and subsequent depth 
of removal. 

[0044] Following production of the surface aluminlde 
5 layer, the brittle aluminized surface is removed by a me- 
chanical and/or chemical process. Prior to removal, the 
treated part may or may not be allowed to cool. Suitable 
mechanical means for removing the aluminized surface 
include abrasive grit blasting, such as with ceramic ox- 
ide powder, grinding, and belt sanding. 
[0045] Removal of the aluminide layer results in re- 
moval of the surface of the metal to the depth to which 
the aluminide layer had formed within the surface. The 
surface may then be recoated, such as with a MCrAlY 
coating, or may be left uncoated. Alternatively, If further 
removal of surface layers is desired, the process of the 
invention may be repeated without deleterious effect to 
the substrate. 

[0046] Figures 5a to 5c show metallic CoCrAlY coat- 
ing thickness distributions in [im (microns) around an 
engine-run turbine blade. Figure 5a shows the initial 
coating thickness distribution prior to stripping. Figure 
5b shows the coating distribution after one strip cycle 
using a generally uniform aluminum-filled slurry appli- 
cation of 50-75 mg/cm2 around the entire airfoil surface. 
The coating thickness distribution in Figure 5b shows 
that a generally uniform surface layer of approximately 
75-100 ^m thick was removed by this process. 
[0047] Figure 5c shows the turbine blade of 5b follow- 
ing an additional strip cycle In which a non-uniform thick- 
ness slurry was applied to the part surface to adjust the 
stripping rate for local variations in the remaining coating 
thickness in order to minimize base metal removal. In 
regions of the concave surface of the turbine blade hav- 
ing less than 50 ^im of coating remaining after the first 
strip cycle, a slurry deposit of 15-20 mg/cm^ was ap- 
plied. In regions having between 50-75 jim of remaining 
coating, a slurry deposit of about 25-35 mg/cm^ was ap- 
plied. No slurry was deposited on locations which were 
already stripped. As shown in Figure 5c, the variation in 
slurry deposit effectively stripped the MCrAlY coating 
from the concave surface of the blade with minimal 
amount of base metal removal. 
[0048] Experience with the method of the present in- 
vention has shown that the surface layer removal rate 
of the stripping process varies depending on several 
factors. One such factor is the chemistry of the metallic 
surface layer to be removed, which may vary locally on 
the surface of a part as well as through the thickness of 
the coating layer. Generally, engine-run coating layers 
which are depleted in aluminum due to exposure to high 
temperature, thermal cycling, and/or interactions with 
the base metal substrate tend to strip at a relative faster 
rate than coating layers with relatively higher aluminum 
content. The process conditions, such as time, temper- 
ature, and diffusion atmosphere, as well as the amount 
of slurry deposit also affect the stripping rate, with higher 
processing temperatures, longer times, and greater 
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amount of slurry deposit generally causing increases in 
stripping rate. Because the stripping process is based 
upon the conversion of the metallic coating surface layer 
to a brittle intermetallic aluminlde layer, the stripping rate 
is directly related to the ability of the molten aluminum 
from the slurry deposit to react with and to penetrate the 
metallic coating to the required depth. In general, depth 
of penetration of the aluminlzation process is between 
40% to 90% of the total aluminide layer thickness 
formed by the method, the depth of penetration being 
related to the abovementioned factors. Examples 3 to 6 
illustrate processes which resulted in a metallic surface 
layer penetration depth of 60-85% of the total aluminlde 
layer thickness. 

[0049] The following non-limiting examples are illus- 
trative of the invention. 

Example 1 

[0050] A gas turbine airfoil of a cast nickel-base su- 
peralloy coated with a NiCrAlY coating varying in thick- 
ness from 50 jim to 300 |xm was prepared for stripping 
of the coating by cleaning by grit blasting. Following 
cleaning, approximately 30 mg/cm^ of an aluminum 
metal powder slurry In an aqueous acidic binder of chro- 
mate and phosphate solids, as disclosed in Example 7 
of U.S. Patent No. 4,724, 172, was applied to the surface 
of the airfoil. The airfoil was then heated at a tempera- 
ture of 350°C for 30 min. to form a cured glassy binder 
network. Next, the airfoil was heated to 885°C in a hy- 
drogen gas environment and held at that temperature 
for 2 hours. The part was allowed to cool and was grit 
blasted at 41 3,79 kPa (60 psi) with 90 grit aluminum ox- 
ide powder. Metallographic examination revealed that a 
uniform surface layer, approximately 65 \jim thick, was 
removed from the airfoil. In regions of the airfoil where 
the coating was less than 65 ^im thick, the aluminlzed 
layer of substrate metal was also completely removed 
with no trace of residual aluminide or carbide zone. 

Example 2 

[0051] The airfoil section from Example 1 was proc- 
essed through a second stripping cycle by applying a 
uniform layer of aluminum slurry of approximately 25 
mg/cm^ to the entire airfoil surface and curing the slurry 
deposit at SSC^C for one hour in a convection oven. The 
region of the airfoil which was bare of coating after the 
first strip cycle of Example 1 was then masked with tape 
and an additional 20 mg/cm^ approximately of slurry 
was applied to the rest of the airfoil to demonstrate the 
ability of the process to selectively remove heavier me- 
tallic coating layers. The part, after curing, was then giv- 
en a diffusion cycle as in Example 1 and grit blasted. 
The region of the nickel-base superalloy which was bare 
of coating after Example 1 was completely free of any 
aluminide surface conversion layer and "carbide zone" 
after the mechanical coating removal process. Approx- 



imately 90-125 ^im of NiCrAlY coating was removed 
from the regions receiving the heavier application of 
slurry. 

5 Example 3 

[0052] A section of a nickel-superalloy base industrial 
gas turbine blade having a 150 ^m thick degraded 
CoNiCrAlY metallic coating was grit blasted at 413,79 
10 kPa {60 psi) with 90-1 20 grit aluminum oxide. About 40 
to 50 mg/cm^ of the slurry of Example 1 was deposited 
onto the CoNiCrAlY surface, and the slurry was heated 
at 350°C to cure the slurry binder. The blade section was 
then heated to 1050°C In an inert argon gas environ- 
15 ment and held at that temperature for 2 hours. The part 
was allowed to cool. Metallographic evaluation of the 
part showed that an aluminide layer 175 \in\ thick had 
formed. The surface of the part was then grit blasted 
using 90-120 grit at 413,79 kPa (60 psi). Metallographic 
20 evaluation of the grit blasted surtace showed complete 
removal of the aluminide layer, leaving the part surface 
free of remnant metallic coating. 

Example 4 

25 

[0053] A section of a nickel-base superalloy industrial 
gas turbine blade having a 100 )im thick degraded 
CoNiCrAlY metallic coating was grit blasted at 413,79 
kPa (60 psi) with 90-1 20 grit aluminum oxide to prepare 
30 the surface prior to application of about 40-50 mg/cm^ 
of the slurry of Examples 1 and 3. The applied slurry 
was cured at 350°C. The blade section was then heated 
to 760°C in an air environment and held at that temper- 
ature for 2 hours. The part was allowed to cool. Metal- 
35 lographic evaluation of the part showed that an alumi- 
nide layer 1 50 |im thick was formed. The surface of the 
part was then grit blasted using 90-120 grit at 413,79 
kPa (60 psi), which resulted in the complete removal of 
the aluminide layer, leaving the part surface free of rem- 
^0 nant metallic coating, as determined by metallographic 
evaluation. 

Example 5 

45 [0054] A section of a nickel-base superalloy industrial 
gas turbine blade having a degraded CoNiCrAlY metal- 
lic coating as in Example 3 was grit blasted at 413,79 
kPa (60 psi) with 90-1 20 grit aluminum oxide to prepare 
the surface for the deposition of a slurry of aluminum 

50 and silicon metal powders dispersed in an aqueous 
acidic chromate/phosphate binder. The silicon metal 
powder was approximately 12% of the total metal pow- 
der pigment by weight proportion, the slurry known com- 
mercially as SERMALOY J^"^ (Sermatech International, 

55 Limerick PA). Approximately 30-40 mg/cm2 of the slurry 
was deposited onto the CoNiCrAlY surface, and the 
slurry was heated at 350°C in an industrial oven to cure 
the slurry binder. The blade section was then heated to 
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1050°C in an inert argon gas environment and held at 
that temperature for 2 hours. The part was allowed to 
cool. Metallographic evaluation of the blade showed that 
an aluminide layer 100 ^im thick was formed. The sur- 
face of the part was then grit blasted using 90-120 grit 
at 41 3,79 kPa (60 psi). Metallographic evaluation of the 
grit blasted surface showed complete removal of the 
aluminide layer. About 75 p,m of metallic coating was 
removed from the surface. 

Example 6 

[0055] A section of an industrial gas turbine blade 
having a degraded CoNiCrAlY metallic coating as in Ex- 
ample 3 was grit blasted at 413,79 kPa (60 psi) with 
90-120 grit aluminum oxide to prepare the surface for 
the deposition of the slurry of Example 5. About 30-40 
mg/cm2 of the slurry was deposited onto the CoNiCrAlY 
surface, and the slurry was cured at 350°C in an indus- 
trial oven to cure the slurry binder The blade section 
was then heated to 760°C in an air environment and 
held at that temperature for 2 hours. The part was al- 
lowed to cool. i\/letallographic evaluation revealed that 
an aluminide layer 75 ^m thick was formed. The surface 
of the part was then grit blasted using 90-120 grit at 
41 3,79 kPa (60 psi). Metallographic evaluation of the grit 
blasted surface showed complete removal of the alumi- 
nide layer and removal of approximately 50 fim of me- 
tallic coating from the surface. 

Example 7 

[0056] A nickel superalloy test sample coated with ap- 
prox. 250 p-m of a chrome carbide-nickel chrome wear 
coating comprised of dispersed wear resistant chrome 
carbide particles in a nickel-chromium metallic matrix 
was grit blasted at 275,86 kPa (40 psl)with 90-120 grit 
aluminum oxide to prepare the surface for the deposition 
of the slurry of Example 5. Approximately 1 0-1 5 mg/cm^ 
of the slurry was deposited onto the coating surface, and 
the slurry was heated at 350°C in an industrial oven to 
cure the slurry binder. The test sample was then heated 
to 885°C in a vacuum environment and held at that tem- 
perature for 2 hours. The part was allowed to cool, Met- 
allographic evaluation of the part showed that a contin- 
uous aluminide layer 35 p.m thick was formed on the 
nickel-chromium wear coating similar to that formed on 
the metallic coatings in the previous Examples, which 
aluminide layer may be removed by grit blasting or other 
suitable means, 

Example 8 

[0057] A layer of aluminum metal 1 50-200 ^m thick 
was deposited by plasma spray onto one side of a nick- 
el-base superalloy test specimen coated with a 100 ^im 
thick NiCoCrAlY coating following an initial 120 grit 
blasting surface cleaning operation. A 250 pm thick lay- 



er of the aluminum-filled slurry of Example 3 was applied 
to the other side of the test specimen. The test specimen 
was heated to 1 0SO^'C under a protective argon atmos- 
phere. Upon cooling of the sample, metallographic eval- 
5 uation of the aluminized surfaces revealed local non- 
unifomri diffusion of aluminum by the plasma spray, with 
some portions showing aluminizing completely through 
the MCrAlY coating layer and continuing with significant 
aluminization 75-100 ^m within the base metal. Other 
10 portions showed marginal aluminization to a depth of 
less than 25 jim. 

[0058] In marked contrast, the aide of the test coupon 
coated with the aluminum slurry in accordance with the 
Invention had developed a uniform, continuous alumi- 
15 nide layer 75 ^m thick. 

Example 9 

[0059] A section of industrial gas turbine blade of a 
20 nickel-base superalloy having new CoNiCrAlY coating 
layer of about 125 \ltt\ thickness was grit blasted at 
413,79 kPa (60 psi) with 90-120 grit aluminum oxide to 
prepare the surface for the deposition of a slurry of alu- 
minum metal powders dispersed in an aqueous acidic 
25 chromate/phosphate binder, as described in Example 5. 
Approximately 40-50 mg/cm^ of the slurry was deposit- 
ed onto the MCrAlY surface, and the part was heated at 
350°C to cure the slurry binder. The blade section was 
then heated to 1080*C in a vacuum environment and 
30 held at that temperature for 4 hours. The part was al- 
lowed to cool. Metallographic evaluation of the part 
showed that an aluminide layer 100 fim thick was 
formed similar in structure to that of Example 3, which 
layer was ready for removal as in Examples 1 through 6. 

35 

Example 10 

[0060] A dispersion of aluminum pigments was used 
to create a slurry similar to that in Example 3 except that 
40 a chrome-free aqueous binder composition, as those 
described in U.S. Patent No. 5,478,413 was used in 
place of the chromate-containing binder of Example 3. 
Approximately 30-40 mg/cm2 of the slurry was deposit- 
ed onto a grit-blasted MCrAlY coated part, and the part 
45 was heated at 350*'C to cure the slurry binder. The coat- 
ed part was then heated to 1080°C in a vacuum envi- 
ronment an held at that temperature for 4 hours. The 
part was then cooled. Metallographic evaluation of this 
part showed that an aluminide layer 75 |i.m thick was 
50 formed similar in structure to that of Example 3, which 
aluminide layer was available for removal as in Exam- 
ples 1 to 6. 

Example 11 

55 

[0061] A dispersion of aluminum pigments is used to 
create a slurry similar to that in Example 3 except that 
an aqueous binder of water-soluble potassium and so- 
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dium silicates is used in place of the chromate-contain- 
ing binder. Approximately 25-30 mg/cm^ of the slurry is 
deposited onto a grit-blasted 200 jim thick NiCoCrAlY 
metallic overlay coating which had been plasma 
sprayed onto a nicl<el-base superalloy panel which is 
then heated at 75°C to cure the slurry binder. The panel 
is then heated to 885°C in an argon gas environment 
and held at that temperature for 2 hours. The part is al- 
lowed to cool. Metailographic evaluation of the panel 
shows that an aluminlde layer 75 p,m thick is formed. 
The aluminized surface layer is able to be completely 
removed by grit blasting the surface. 

Example 12 

[0062] A metallic turbine blade cast from a nickel- 
base superalloy and coated with a metallic CoCrAlY 
coating having a non-uniform coating thickness distribu- 
tion as shown In Figure 5a was cleaned by grit blasting 
at 413,79 kPa (60 psi)with 90-120 grit aluminum oxide. 
A slurry of aluminum metal powders dispersed in an 
aqueous acidic chromate/phosphate binder, as de- 
scribed in Example 5, was deposited by brushing onto 
the surface of the blade to an applied amount of about 
50-75 mg/cm2 using several coat/cure cycles to achieve 
the desired slurry deposit amount. The cure cycles were 
at 350°C for about 45 minutes. Following the final slurry 
deposition, the part was placed in a retort furnace and 
diffused at lOSO^'C for 4 hours in an argon atmosphere. 
Following the diffusion cycle, the part was removed from 
the fumace, allowed to cool, and was grit blasted at 
620,69 kPa (90 psi) with 90-120 grit aluminum oxide. 
Metailographic evaluation revealed the coating distribu- 
tion shown in Figure 5b with no trace of the aluminized 
surface layer. 

[0063] Additional slurry was then applied by brush in 
varying amounts depending on the remaining metallic 
coating to be removed from the part, with areas having 
less than about 50 urn receiving slurry deposits of about 
1 5-20 mg/cm2 and areas having more than about 50 iiim 
thickness of coating remaining receiving slurry deposits 
between 25-30 mg/cm^. Areas of the blade which were 
identified as having been completely stripped by the first 
stripping procedure received no additional slurry depos- 
it. The diffusion and grit blast operations were repeated. 
Figure 5c shows the final coating thickness distribution, 
with the part being completely bare of the metallic over- 
lay coating as well as of the diffused aluminized layer, 
except for minor vestiges of MCrAlY coating, as shown. 
[0064] As will be apparent to those skilled in the art, 
in the light of the foregoing description, many modifica- 
tions, alterations, and substitutions are possible in the 
practice of the invention without departing from the 
scope thereof. It is intended that such modifications, al- 
terations, and substitutions be Included in the scope of 
the claims. 



Claims 

1 . A method for removing a surface layer of a metallic 
coating from the surtace of an object comprising the 

5 steps of: 

applying a slurry comprising aluminum or alu- 
minum alloy in a binder to the metallic coating, 
melting and diffusing the aluminum from the 
10 slurry into the metallic coating, thereby forming 

an aluminide layer which Incorporates the sur- 
face layer of the metallic coating, and 
removing the aluminide coating, thereby re- 
moving the surtace layer of the metallic coating. 

15 

2. The method of claim 1 wherein the surface layer of 
the metallic coating comprises the entire thickness 
of the metallic coating. 

20 3. The method of claim 1 wherein the metallic coating 
is a metallic overt ay coating. 

4. The method of claim 1 wherein the metallic coating 
is a metallic diffusion coating. 

25 

5. The method of claim 1 wherein the metallic coating 
comprises metals which form intermetallic com- 
pounds with aluminum. 

30 6. The method of claim 5 wherein the metallic coating 
has an alloy matrix with a predominant constituent 
of one or more metals selected from the group con- 
sisting of Iron, nickel, cobalt, niobium, and titanium. 

35 7. The method of claim 3 wherein the overlay coating 
is a MCrAlY coating wherein M is one or more metal 
selected from the group consisting of nickel, cobalt, 
and iron. 

40 8. The method of claim 1 wherein the surface layer 
which is removed comprises corrosion products of 
the metal object. 

9. The method of claim 1 wherein the melting and dif- 
45 fusion is caused by heating at a temperature be- 
tween 760 DEG C and 1080 DEG C for about 0.5 
to 20 hours. 

10. The method of claim 9 wherein the heating is at a 
so temperature between 885 DEG and 1050 DEG C. 

1 1 . The method of claim 1 0 in which the precipitation of 
carbides below the aluminide layer is minimized. 

55 12. The method of claim 1 wherein, prior to heating the 
aluminum to melt and diffuse the aluminum into the 
surface layer, the slurry is cured. 
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13. The method of claim 1 wherein the melting and dif- 
fusion are performed in an air atmosphere. 

14. The method of claim 1 wherein selected areas of 
the surface of the object are masked off prior to ap- 
plication of the slurry and the aluminide layer is not 
formed in the masked off areas. 

15. The method of claim 1 wherein the thickness of the 
slurry is applied non-uniformly on the surface of the 
metallic coating. 

16. The method of claim 1 wherein the thickness of the 
aluminide layer is 150 microns or less. 

17. The method of claim 16 wherein the thickness of 
the aluminide layer is between about 75 and 150 
microns. 

18. The method of claim 1 wherein the object is a metal 
object. 

19. The method of claim 18 wherein the metal object is 
a rotating or non-rotating component of a gas tur- 
bine engine. 

20. The method of claim 1 wherein the slurry compris- 
es, in addition to aluminum, a metal selected from 
the group consisting of silicon and magnesium. 

21. The method of claim 1 wherein the slurry compris- 
es, in addition to aluminum, a binder containing an 
inorganic material selected from the group consist- 
ing of chromate, phosphate, silicate, and ceramic 
oxide. 

22. The method of claim 1 wherein the slurry is substan- 
tially free of chromate. 



Patentanspruche 



2. Verfahren nach Anspruch 1, wobei die Oberfla- 
chenschicht des Metallbelags die ganze Dicke des 
Metallbelags umfasst. 

3. Verfahren nach Anspruch 1 , wobei der Metallbelag 
ein Metalluberiagerungsbelag ist. 

4. Verfahren nach Anspruch 1 , wobei der Metallbelag 
ein Metaiidiffusionsbelag ist. 

5. Verfahren nach Anspruch 1 , wobei der Metallbelag 
Metalle umfasst, die mit Aluminium intermetallische 
Verbindungen bilden. 



15 6. Verfahren nach Anspruch 5, wobei der Metallbelag 
eine Legierungsmatrix mit einem ubenviegenden 
Bestandteil von einem odermehreren Metallen, die 
aus der aus Eisen, Nickel, Kobalt, Niobium und Ti- 
tan bestehenden Gruppe gewahit werden, hat. 
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7. Verfahren nach Anspruch 3, wobei der Oberlage- 
rungsbelag ein MCrAIY-Belag ist, wobei M ein Oder 
mehreren aus der aus Nickel, Kobalt und Eisen be- 
stehenden Gruppe gewahlten Metallen entspricht. 

8. Verfahren nach Anspruch 1, wobei die Oberfla- 
chenschicht, die entfernt wird, Korrosionsprodukte 
des Metailgegenstands umfasst. 

9. Verfahren nach Anspruch 1, wobei der Schmelz- 

und Diffusionsvorgang durch Erhltzung auf eine 
Temperatur zwischen 769''C und lOBO'^C ungefahr 
0,5 bis 20 Stunden lang hen/orgerufen wird. 

10. Verfahren nach Anspruch 9, wobei die Erhitzung 
auf eine Temperatur zwischen 885°C und 1050*^0 
erfolgt. 

11. Verfahren nach Anspruch 10, bei dem die Ablage- 
rung der Karbide unter der Aluminidschicht auf ein 
Minimum reduziert Ist. 



1 . Verfahren zur Entfernung einer Oberf lachenschicht 
eines Metallbelags von der Oberflache eines Ge- 
genstands, bestehend aus folgenden Schritten: 45 

aus Aluminium oder Aluminiumlegierung in ei- 
nem Bindemittel bestehender Schlamm wird 
auf den Metallbelag aufgetragen, 
das Aluminium wird von dem Schlamm in den so 
Metallbelag geschmolzen und diffundiert, wo- 
durch eine Aluminidschicht gebildet wird. wel- 
che die Oberflachenschrcht des Metallbelags 
integriert, und 

die Aluminidschicht wird entfernt, wodurch die 55 
Oberflachenschicht des Metallbelags entfemt 
wird. 



12. Verfahren nach Anspruch 1, wobei vor der Erhit- 
zung des Aluminiums, um das Aluminium in die 
Oberf iSchenschicht zu verschmelzen und zu diff un- 
dieren, der Schlamm gehdrtet wird. 

13. Verfahren nach Anspruch 1, wobei der Schmelz- 
und Diffusionsvorgang in einer Luftatmosphare er- 
folgen. 

14. Verfahren nach Anspruch 1, wobei ausgewahlte 
Bereiche der Oberflache des Gegenstands vor Auf- 
tragen des Schlamms maskiert werden und die Alu- 
minidschicht nicht in den maskierten Bereichen ge- 
bildet wird. 

15. Verfahren nach Anspruch 1, wobei die Schlamm- 
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4. Proc§d6 selon la revendication 1 , dans lequel le re- 
vetement m^tallique est un rev§tement par diffusion 
m^tallique. 

5 5. Proc6d6 selon la revendication 1 , dans lequel le re- 
vetement m6tallique comprend des m6taux qui for- 
ment des composes interm6talliques avec de I'alu- 
minium. 

10 6. Proc6d6 selon la revendication 5, dans lequel le re- 
vetement m6tallique pr^sente une matrlce d'alliage 
avec un composant predominant Issu d'un ou plu- 
sieurs m6taux s6lectionn6s parmi le groups se 
composant du fer, du cobalt, du niobium et du tita- 

15 nium. 

7. Proc6d6 selon la revendication 3, dans lequel le re- 
vetement par recouvrement est un revetement 
McrAlY, dans lequel M repr^sente un ou plusieurs 

20 m^taux s^lectionn^s parmi le groupe se composant 
du nlcl^el, du cobalt et du fer. 

8. Precede selon la revendication 1, dans lequel la 
couche superflcielle qui est retiree comprend des 

25 produits de corrosion de I'objet m^tallique. 

9. Proc6d§ selon la revendication 1 , dans lequel la fu- 
sion et la diffusion sont provoquees par un cliauffa- 
ge k une temperature comprise entre ysC'C et 

30 1 080°C pendant environ 0,5 k 20 heures. 



schicht ungleichmaRig auf die Oberflache des Me- 
tallbelags aufgetragen wird. 

16. Verfahren nach Anspruch 1, wobei die Dicke der 
Aluminidschicht 150 Mikrometer oder weniger be- 
tragt. 

17. Verfahren nach Anspruch 16, wobei die Dicke der 
Aluminidschicht zwischen ungefahr 75 und 150 Mi- 
krometer betrigt. 

18. Verfahren nach Anspruch 1 , wobei der Gegenstand 
ein metaliischer Gegenstand ist. 

19. Verfahren nach Anspruch 18, wobei der Metallge- 

genstand ein sich drehender Oder nicht drehender 
Bestandteil eines Gasturbinenmotors ist. 

20. Verfahren nach Anspruch 1 , wobei der Schlamm 
auBer dem Aluminium ein aus der aus Silizium und 
Magnesium bestehenden Gruppe gewahltes Metall 
umfasst. 

21. Verfahren nach Anspruch 1, wobei der Schlamm 
auBer dem Aluminium ein Bindemittel umfasst, das 
einen anorganischen Stoff beinhaltet, der aus der 
aus Chromat, Phosphat, Silikat und Keramikoxid 
bestehenden Gruppe gewahit wird. 

22. Verfahren nach Anspruch 1 , wobei der Schlamm im 
wesentllchen chromatfrel Ist. 



Revendications 

1. Precede destine a retirer une couche superficielle 
d'un revetement metallique de la surface d'un objet 
comprenant les etapes consistant a : 

appliquer une suspension comprenant de I'alu- 

minium ou un alliage en aluminium dans un 

liant au revetement metallique, 

faire fondre et diffuser I'aluminium provenant 

de la suspension dans le revetement metalli- 

que, ce qui permet de cr6er une couche d'alu- 

minium qui incorpore fa couche superficielle du 

revetement metallique, et 

retirer le revetementd'aluminure,cequi permet 

de retirer la couche superficielle du revetement 

metallique. 

2. Precede selon la revendication 1, dans lequel la 
couche superficielle du revetement metallique com- 
prend toute repaisseur du revetement metallique. 

3. Precede selon la revendication 1 , dans lequel le re- 
vetement metallique est un revetement par recou- 
vrement metallique. 



10. Precede selon la revendication 9, dans lequel le 
chauffage s'eieve ci une temperature comprise en- 
tre 885^0 et 1050°C. 

35 

11. Precede selon la revendication 10, dans lequel la 
precipitation de carbures en dessous de la couche 
d'alumlnure est minimisee. 

40 12. Precede selon la revendication 1, dans lequel, 
avant de chauffer Taluminlum afin de fondre et de 
diffuser I'aluminium dans la couche superficielle, la 
suspension est durcte. 

^5 1 3. Precede selon la revendication 1 , dans lequel la fu- 
sion et la diffusion sont reatlsees dans une atmos- 
phere d'air 

14. Precede selon la revendication 1, dans lequel des 
50 zones seiectionnees de la surface de I'objet sont 
masquees avant d'appliquer la suspension et la 
couche d'alumlnure n'est pas formee dans tes zo- 
nes masquees. 

55 15. Precede selon la revendication 1, dans lequel 
I'epaisseur de la suspension est appliquee de ma- 
niere non uniforme sur la surface du revetement 
metallique. 
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16. Proc6d§ selon la revendication 1, dans lequel 
r^paisseur de la couche d'aluminure ^quivaut k 1 50 
microns ou moins. 

17. Proc6d6 selon la revendication 16, dans lequel 5 
I'^paisseur de la couche d'aluminure se situe entre 
environ 75 et 1 50 microns. 

18. Proc6d6 selon la revendication 1 , dans lequel i'objet 

est un objet m6tallique. io 

19. Proc6d6 selon la revendication 1 8, dans lequel I'ob- 
jet m^tallique est un composant rotatif ou non rotatif 
d'un moteur de turbine k gaz. 

20. Proc6d6 selon la revendication 1, dans lequel la 
suspension comprend, outre I'aluminium, un m^tal 
s^lectionn§ k partir du groupe se composant du sl- 
licium et du magnesium. 

21. Proc6d6 selon la revendication 1, dans lequel la 
suspension comprend, outre I'aluminium, un llant 
comprenant une mati6re mln6rale selectionn6e k 
partir du groupe se composant du chromate, du 
phosphate, du silicate et de I'oxyde de c^ramique. 

22. Proc6d6 selon la revendication 1, dans lequel la 
suspension est sensiblement llbre de chromate. 
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